CdTe nanorods are synthesized by solvothermal decomposition, using single source molecular precursors (SSMP) cadmium (II), complex of bis-(aminopropyl telluride) (SSMP-I) and cadmium (II) bis-(isopropyl telluro) propane (SSMP-II) and quinoline as solvent at relatively low temperature (210˚C). As synthesized nanomaterials are structurally characterized by XRD and SEM, SEM micrographs revealed formation of rod shapes structures whose dimensions change with the source precursor molecule. The average crystallite size estimated from XRD data is 29.78 nm and 28.94 nm respectively using Precursors I and II. The average size of nanorods is 1.237 μm and 0.15μm respectively, estimated from SEM micrographs. These are much larger than the average crystallite size estimated from XRD data. This is attributed to the agglomeration of nanocrystallites as quinoline is not a good capping agent.
Introduction
There has been a tremendous interest in growth of metal chalcogenide nano-materials of varied shape (rods, wires, discs, etc.) over a last two decades with varied range of size and compositions [1] . One dimensional semiconductor nanocrystals having unique structural, optical and electrical properties have been considered as structural units for modern electronic devices, sensors, photonics materials, therefore, several synthetic routes have been employed for production nanorods and nanowires [2] [3] [4] [5] [6] [7] [8] [9] . These include template directed method, vapor phase approach, vapor liquid solid growth, sol-gel technique, solvothermal synthesis, solution phase growth based on capping agents, sonochemical, radiolytic method among others reported. Each of these methods has its own merits and limitations [10] . Therefore, the need to develop different methodologies for synthesis of nanomaterials is inevitable in synthetic chemistry. Among the II-VI semiconducting nanomaterials, CdS and CdSe are widely synthesized, because of their high crystallites' size dependent features of photoluminescence and absorption [11] and great deal of work has been done to characterize CdS and CdSe nanocrystals. Reports on CdTe nanomaterials are very few. This is because tellurium anions susceptibility to aerial oxidation, and that it also requires higher temperature for the reduction of elemental tellurium during the synthesis organotelluride ligands [12, 13] . Nanostructures such as nanorods and nanowires are reported to have better materials properties for solar cell applications in comparison to classical semiconductor, [14] ; nanoparticles network charge can be transferred through the optimal arrangement of nanorods or nanowires without losses because of recombination at the nanoparticle boundaries in contrast to bulk semiconductor. Further, the energy band gaps of nanostructured materials are sensitive to their size of nanoparticles; hence, nanorods with varying diameter are more useful for solar cell application than nanoparticles and fix diameter nanorods [15] . CdTe nanorods are a better alternative for CdS because of smaller band gap (Eg ≈ 1.45 eV) which it is easily adjusted to the solar spectrum [16] .
In contrast to versatile method of synthesis of CdTe quantum dots [16] [17] [18] [19] [20] [21] [22] , growth of one dimensional nanorods and nanowires is discussed rather limited in literature. Peng and Alivisatos [8] have reported the synthesis of CdSe nanorods, CdTe [23] nanorods and branched nanorods [7, 16] using binary mixture of the surfactant hexylphosphonic acid and trioctylphosphonic oxide. They have achieved impressive results by controlling the length of CdSe nanorods [16, [24] [25] [26] [27] . Guo, et al. [28] prepared array of CdTe nanowires by dc electrochemical deposition using porous aluminum oxide as a template. Growth of CdTe nanorods has also been demonstrated using catalytic driven pulsed laser deposition (PLD) technique, in which selective area epitaxy on sapphire substrate and a catalytically driven vapor liquid solid growth have been found critical for the growth of 1D nanomaterials [29] . Li, et al. [30] reported water soluble CdTe nanorods prepared with the assistance of mixed ligand system of cysteine and thioglycolic acid; the aspect ratio and photoluminescence controlled by the refluxing time. Multi armed CdTe nanorods were prepared by Nie, et al. [31] using myristic acid as complexing agent. Wang, et al. [32] prepared CdTe nanorods with diameter of 150 nm and 1 μm length using thermal chemistry method. An attractive route for the preparation of nanostructures has been the decomposition of single source of molecular precursor, using non-aqueous high boiling co-coordinating solvent such as trioctylphosphine and its oxides [33, 34] . The use of single source molecular precursor (SSMP) having metal chalcogen bond is very efficient route for generation of metal chalcogenide nanomaterials.
In this paper, we report the synthesis of CdTe nanorods using solvothermal route from two different single source molecular precursors and their subsequent characterization by XRD and SEM.
Experimental
All chemicals used were of analytical grade and were of highest purity, Tellurium powder (99.99% 200 mesh), NaBH 4 (AR), Tetrahydrofuran (THF), 1, 3 dibromopropane, isopropyl bromide were purchased from Merck brand, 3-Chloroethylamine hydrochloride (sigma Aldrich) Methanol purchased from Fischer scientific.
Synthesis Cadmium Telluride Nanomaterial
Single source precursor Cadmium complex of bis-(aminopropyl telluride) were reported earlier [35] . The CdTe nanomaterial using SSMP-I is synthesized as shown in Scheme 1. Briefly by reduction of elemental tellurium with NaBH 4 , disodium telluride 1) is formed in which 3-Chloroethyl amine hydrochloride is added and stirred for 6 hours, bis-(isopropyl) telluride; 2) is formed. The precursor then extracted by dichloromethane, washed with distilled water, dried over Na 2 SO 4 and filtered off. The material was dried in vacuum in a desiccator. Calculated amount of ligand is reacted with anhydrous cadmium chloride in 1:1 in methanolic solution, pale yellow colored Cd (II) complex of bis-(aminopropyl) telluride; 3) is obtained. Thermolysis of this complex is carried out at 200˚C; quinoline is used as a capping agent. Blackish powder of CdTe; 4) nanomaterials is obtained.
Single source molecular precursor Cd (II) complex of bis-(isopropyl telluro) propane [36] were also known. In the present work, this precursor is prepared by some modification as shown in Scheme 2. First, elemental tellurium is reduced by NaBH4 in alkaline THF under argon gas atmosphere, di-sodium telluride. i), This is formed, which is converted into disodium di-telluride. This is reacted with isopropyl bromide to form bis-(isopropyl) ditelluride; ii), separated, and reduced by NaBH 4 under argon gas atmosphere, 1, 3-dibromopropane is added to it. Pale yellow viscous product of bis-(isopropyl telluro) propane; iii), is formed. The product is reacted to Cd (II) chloride in dry acetonitrile at 1:1, pale yellow Cd (II) complex of bis-(isopropyltelluro propane) (iv) is obtained. It is pyrolysed at 205˚C; grey colored CdTe (v) nanomaterials were generated.
Scheme 1. Synthesis of CdTe nanomaterial from SSMP-I.
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Results and Discussion
X-ray diffraction pattern of blackish powder of CdTe nanoparticles, obtained by thermolysis of single source molecular precursor Cadmium (II) complex of bis-(aminopropyl) telluride (SSMP-I), is shown in Figure 1 , whereas XRD pattern of grey powder CdTe obtained by thermolysis of single source precursor Cadmium (II), complex of bis-(isopropyltelluro) propane (SSMP-II), is shown in Figure 2 . The observed XRD pattern matches closely with JCPDS file No. 75 -2083 confirming face centered cubic structure of crystallites with lattice parameter (a = 6.410 A 0 ) for CdTe nanoparticles preparedfrom SSMP-I. The XRD pattern of nanoparticles obtained from SSMP-II matches with JCPDS file No. 75 -2083, which again have face centered cubic structure of crystallites with same lattice parameter as estimated for nanoparticles obtained from single source molecular precursor-I.
Average particle size of crystallites is calculated by Debye Scherer equation.
where k is the shape factor, the dimensionless shape factor has typical value 0.9, λ is the X-ray wavelength 0.154 nm., β is the line broadening at half the maximum intensity (FWHM) in radians, and θ is the Bragg angle; τ is the mean size of the ordered (crystalline) domains, which may be smaller or equal to the grain size. Average sizes of crystallite calculated from Debye Scherer equation, are 29.78 nm and 28.94 nm, respectively for CdTe nanoparticles obtained from SSMP-I and II. Micro structural Characterization is made by Scanning electron microscope (SEM). SEM micrographs of the prepared nanomaterials from SSMP-I is shown in Figure  3 . SEM micrograph of CdTe powder showed formation of some micro size rods along with agglomerated particles; diameter of rods being 1.125 -1.35 μm and average length more than 5 μm. Thus, SSMP-I does not lead to nanostructure formation. obtained from SSMP-II in Figure 4 , exhibits surface morphology with homogeneously distributed nanorods, diameter of rods are 100 -200 nm and average length in submicron range.
Conclusion
Single source molecular precursor Cd (II) complexes of bis-(aminopropyl) telluride and bis-(isopropyltelluro) propane were prepared, and their subsequent decomposition in CdTe nanomaterials. Both SSMP yielded CdTe rods with varying diameters. Later gave uniform nanorods with smaller diameter in nano dimensions. XRD characterization of both nanomaterials matches with JCPDs file, and the nanorods are oriented randomly with an average diameter of 1.237μm and 0.15μm. In addition, each nanorod seems to become posed of a number of nano crystals stacking along the rod growth direction.
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